INTRODUCTION
DEVELOPMENTAL differences in chiasma formation may be regarded as environmentally produced variation since differences arise between genotypically identical cells in response to changes in what may loosely be described as the internal environment. Rees and Naylor (1960) demonstrated well-defined patterns of variation in chiasma frequency within anthers of rye. They attributed this variation to the system of distribution of nutrient or other substances to the anther during its development and also to competition between different regions of the anther. Henderson and Edwards (1968) have shown that chiasma frequency in mouse oocytes is affected by maternal age, the frequency being reduced as maternal age increased. This study is concerned with investigating two aspects of developmental variation in chiasma formation in male Chorthippus brunneus (Thunb.). Firstly, an attempt was made to relate developmental variation between specific cysts of the same" age" to the structure and differentiation of the testis. Secondly, a survey conducted over several weeks attempted to relate chiasma frequency variation to developmental age.
MATERIALS AND METHODS
In the first experiment 10 male grasshoppers were taken at random from a natural population, their testes dissected under insect saline and fixed in 1 : 3 acetic alcohol. Squash preparations of single follicles were made such that three follicles were scored from each half testis, the chiasma frequency of 10 cells being scored for each follicle. Preparations of intact follicles showed only one scoreable cyst per follicle and follicle differences were therefore taken to represent differences between individual cysts.
In the second experiment male larvae were caught and kept in an incubator at 30° C. for a minimum of 10 days before fixation. Sampling was carried out with the aid of a colour code to provide seven age-groups each of five insects ranging from last instar larvae to 5-week-old adults. Testes from each insect were bisected, fixed and squash preparations made from each half testis. Preparations were coded and randomised prior to scoring. + Probability = 005-0l0.
* Probability = 001-0O5. ** Probability = 0001-00l. Probability = <0001.
were also found within insects between different parts of the testis. Thus, chiasma frequencies of single follicles differ significantly when compared to variation between cells within follicles. This is a clear indication of "developmental" variation in chiasma frequency between follicles which can be loosely ascribed to micro-environmental differences affecting differentially the chiasma frequency in different parts of the testis. The homogeneity of the between-follicle variances of the 10 insects was examined by Bartlett's test using the variances of the follicle totals from within each testis. The result (corrected x2 = 1 8.8257**) shows that the variances are significantly heterogeneous. Clearly the degree of between follicle variation found in this experiment varied considerably from insect to insect. This may be interpreted to mean that the degree of developmental or microenvironmental variation between follicles is not constant but varies depending on some other factor and it is tentatively proposed that the genotype may be involved. Rees and Thompson (1956) reached a similar conclusion from their studies on inbred lines of rye. They found that the degree of between cell/within anther variation in chiasma frequency was influenced by the genotype of the lines.
The second experiment was designed to investigate the influence of developmental age on chiasma frequency. An analysis of variance (table 2) revealed significant differences in chiasma frequency between age-groups even when compared with the quite considerable differences between insects within age-groups.
The change in chiasma frequency with age is shown in fig. 1 . The regression items were tested using an analysis of variance, the results of which are shown in table 3. Since the regression item is significant it may be concluded that as the age of the group of grasshoppers increases so the TABLE 2 Analysis of variance of total chiasma scores of half testes for each office insects in seven age-groups However, there is little or no evidence to suggest that laying date is correlated with hatching date (Moriarty, 1969) . Hence, declining chiasma frequency may have no adaptive significance and may simply reflect the unavoidable developmental consequences of ageing. I. Mean chiasma frequencies were calculated separately for six single follicles for each of 10 insects sampled from a natural population. The between follicle variation in chiasma frequency is a clear indication of developmental, micro-environmental factors. However, the heterogeneity of the 10 between follicle variances suggests that the degree of between follicle variation depends on genotype.
. . .
2. Significant differences in mean chiasma frequency were found among seven age-groups each consisting of five insects. As the age of the grasshoppers increases so the chiasma frequency systematically falls.
